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bstract
Aims. Oral mucosal lesions may be markers of chronic gastrointestinal disorders, such as those causing malabsorption. Our objectives
ere to assess the prevalence of recurrent oral aphthous-like ulcers in coeliac disease patients living in the Mediterranean area, and to evaluate
he impact of a gluten-free diet.
Methods. A test group of 269 patients (age range 3–17 years) with coeliac disease confirmed both serologically and histologically was
ompared with a control group of 575 otherwise clinically healthy subjects for the presence, or a positive history of aphthous-like ulcers.
oeliac disease patients with aphthous-like ulcers were re-evaluated 1-year after starting a gluten-free diet.
Results. Aphthous-like ulcers were found significantly more frequently in coeliac disease, in 22.7% (61/269) of patients with coeliac
isease versus 7.1% (41/575) of controls (p = < 0.0001; chi-square = 41.687; odds ratio = 4.3123; 95% confidence interval = 2.7664:6.722).
ost coeliac disease patients with aphthous-like ulcers and adhering strictly to gluten-free diet (71.7%; 33/46) reported significant improvement
n gluten-free diet, with no or reduced episodes of aphthous-like ulcers (p = 0.0003; chi-square = 13.101; odds ratio = 24.67; 95% confidence
nterval = 2.63:231.441).
Conclusions. The epidemiological association found between coeliac disease and aphthous-like ulcers suggests that recurrent aphthous-like
lcers should be considered a risk indicator for coeliac disease, and that gluten-free diet leads to ulcer amelioration.
2007 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
f
ueywords: Aphthous ulcer; Coeliac disease; Gluten free-diet
. Introduction
Coeliac disease (CD) can manifest with a “typical”
nteropathy, characterized by a malabsorption syndrome,
ut this is far less common than the atypical and/or silent
∗ Corresponding author. Tel.: +44 207 915 1038; fax: +44 207 915 1039.
E-mail address: Scully.C@eastman.ucl.ac.uk (C. Scully).
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oi:10.1016/j.dld.2007.10.009orms which are clinically heterogeneous, and therefore often
nsuspected [1].
Because of the wide range of clinical manifestations
atients could be referred to any specialist [2]. Attention
hould also be paid to patients with some oral lesions, such
s recurrent aphthous stomatitis (RAS) [3,4], symmetric and
ystematic dental enamel defects [5–8], and non-specific
trophic glossitis [9]. RAS is one of the most common
ucosal diseases and is characterized by “multiple recurrent
vier Ltd. All rights reserved.
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detected between the test and control groups.
There was a substantial agreement (κ = 0.87) between the
observers for ALU assessment.G. Campisi et al. / Digestive a
ainful, round or ovoid ulcers with circumscribed margins,
rythematous haloes, and yellow or grey floors, appearing
rst in childhood or adolescence” [10,11]. Scully [12] sug-
ested that the term “recurrent aphthous stomatitis” should
e reserved for those ulcers in patients without systemic
iseases, whereas those with a similar clinical appearance,
ut found in systemic and intestinal (i.e. CD and inflamma-
ory bowel diseases) [13,14] disorders, should be properly
ermed “aphthous-like ulcers’ (ALU). The reported preva-
ence of mouth ulcers in CD patients ranges widely from
.7% to 33.3% [7,9,15,16]. Furthermore, the response of
LU patients to a gluten-free diet (GFD) is controversial:
hile some authors report their amelioration or resolution
fter GFD [15,17–19] one double-blind placebo-controlled
rial discounted this [20].
We therefore performed a case-control study in which the
rimary objectives were to assess the prevalence of ALU in a
arge population of CD patients living in the Mediterranean
rea, and to assess the impact of a GFD on the ALU.
. Material and methods
The study population consisted of 844 subjects living in
he Mediterranean area. Local ethical committee approval
as obtained.
The test group consisted of 269 CD patients (163 females,
06 males; range 3–17 years) consecutively enrolled between
004 and 2006 in two Italian centres: the Universities of
alermo and Ancona. CD diagnosis was based both on pos-
tive serology (IgA and/or IgG antibodies to human tissue
ransglutaminase [Ab-htTG]), together with positive histo-
ogical evidence of villous atrophy with crypt hyperplasia
nd increase in intraepithelial lymphocytes, and the disap-
earance of symptoms and normalization of serum Ab-htTG
fter GFD.
The control group was composed of 575 otherwise healthy
ubjects’ age/gender-matched (343 females, 232 males;
ange 3–17 years) and living in the same geographical area as
he CD group. Controls were recruited (by simple randomiza-
ion) at a day nursery, and at Primary and Secondary Schools
uring a health prevention programme for oral diseases.
hese subjects were healthy, with no disease or previous pos-
tive medical history, or family history of CD and showed
ormal growth (weight/height ratio between 25th and 75th
entiles).
Immediately after CD diagnosis, the patients in the
est group underwent an intra-oral examination. Test and
ontrol patients were examined after obtaining informed
onsent in the presence of their parents, who were asked
hether there was a clinical history of ALU. In this
tudy we included both ALU observed clinically and
lcers noted by parents or patients, or reported in hospital
ecords.
According to Stanley [21] RAS has three main clinical
resentations: minor, major or herpetiform ulcerations. Ther Disease 40 (2008) 104–107 105
rst are round ulcers less than 10 mm in diameter, while the
ajor are clinically similar to the minor but are larger than
0 mm in diameter and more persistent [11,22].
All patients were examined in conventional dental chairs,
sing a dental operating light. All evaluations were performed
ndependently by two of the authors trained in oral health
urvey (DC and MP) and tested for concordance.
CD patients with ulcers or a history of ALU at the first
isit were advised a GFD and re-evaluated one year after
eginning this diet. At the second visit, adherence to GFD,
erum anti-htTG and the frequency and severity of ALU were
ecorded.
Finally, all the controls positive for ALU were tested for
erum coeliac antibodies to exclude CD.
. Statistical analyses
Data were analysed by means of StatView for Windows
SAS Inc. v. 5.0.1, Cary, NC, USA). To measure the asso-
iation level, odds ratio (OR) and the 95% corresponding
est-based confidence interval (CI) were calculated. Stu-
ent’s t-test was used to calculate significant differences
etween test patients and controls at baseline for ordinal
ariables. Chi-square test was used to assess statistical dif-
erences between categorical variables. In all evaluations,
-values < 0.05 were considered statistically significant. The
oncordance rate of the oral evaluation between the observers
as evaluated using Cohen’s kappa statistic, as measuring
greement beyond that expected by chance (expressed as a
oefficient ranging from 0 to 1.00) [23].
. Results
No significant differences in age and gender (p > 0.2
y Student’s t-test and chi-square test, respectively) wereFig. 1. ALU minor in patient with untreated CD.
1 nd Liver Disease 40 (2008) 104–107
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Table 1
Prevalence of ALU in CD Patients
Authors n, CD patients Prevalence p value
Sedghizadeh et al. [4] 61 41.0 N.S.*
Procaccini et al. [3] 50 36.0 Significant
Bucci et al. [7] 72 33.3 N.S.*
Andersson-Wenckert et al. [31] 19 26.3 N.S.*
Present study 269 22.7 Significant
Sood et al. [29] 96 19.8 Significant
Petrecca et al. [6] 29 17.0 Not calculated
Majorana et al. [15] 113 16.8 Not calculated
La¨hteenoja et al. [9] 128 3.7 Not calculated
* N.S.: not significant.
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Practice points
• Among the atypical clinical presentations of
CD several oral manifestations have been
described (e.g. dental enamel defects, recur-
rentmouth ulcers) and these signs could help
to identify CD cases.
• Conﬂicting data have been published on the
real frequency of recurrent aphthous stom-
atitis (RAS) in CD and there are few data on
the effect of a gluten-free diet on RAS in CD
patients.
• We foundahigher frequencyof 23%ofmouth
ulcers in a large group of CD patients com-
pared to controls (OR=4.3123) and showed06 G. Campisi et al. / Digestive a
ALU was found in 61/269 (22.7%) of CD patients ver-
us 41/575 (7.1%) of the control group, showing a highly
ignificant association of ALU with CD (p = <0.0001; chi-
quare = 41.687; OR = 4.3123; 95% CI = 2.7664–6.722). The
ajority of ALU in both groups were of the minor type
90.1% versus 87.8%; p > 0.2) (Fig. 1). There were no dif-
erences in the number of episodes, rate of occurrence and
uration (p > 0.2).
None of these forty-one control patients with ALU had
ositive serological markers for CD.
At the 1-year visit, there were 8 drop-outs (13.1%),
herefore the remaining 53 CD patients with ALU were inter-
iewed and examined. Forty-six of these 53 patients adhered
trictly to GFD (87%): 33 (71.7%) had had no ALU, while
n 4 (8.7%) ulcers were reduced in frequency and severity
nd in 9 (19.6%) there was no change in ALU history. In the
ther 7/53 patients who failed to strictly adhere to the GFD,
ix did not report any improvement in ALU, and Ab-htTG
emained elevated. The difference in ALU history between
est patients adhering versus those not adhering to GFD
as significant (p = 0.0003; chi-square = 13.101; OR = 24.67;
5% CI = 2.63:231.441).
. Discussion
Atypical CD is characterized by non-specific intestinal
omplaints or by extra-intestinal manifestations including
ental enamel defects, or mouth ulcers.
The frequency of true RAS is debated, in fact, the literature
eports different frequencies of RAS in the general young
opulation: in some Brazilian studies it has been found in
.9–1.57% [24,25]; Crivelli et al. [26] described it in 10.87%
f Argentinian children, and Kleinman observed RAS only in
.23% of 39 206 United States schoolchildren [27,28]. ALU,
lso usually labelled RAS, have been reported in CD but
ith controversial frequencies [4,7,29]. In the present study,
he prevalence of ALU was 22.7% in 269 CD patients versus
.1% in 575 individuals from the general population living in
he same area, with an odds ratio of suffering from ALU in the
isk population of about 4.3, whilst other studies have shown a
revalence of 3.7–41.0% (Table 1). These differences may be
xplained by environmental, dietetic and, above all, genetic
actors.
Thus, our data support the hypothesis of a link between
LU and CD, but others have reported that only 5% of outpa-
ients who initially present recurrent ulcers have evidence of
D [17,30]. Consequently, in the absence of other systemic
igns, screening for gluten-sensitive enteropathy in individ-
als with RAS has generally been considered fruitless [4].
owever, on the basis of our finding of a very high percent-
ge ALU in CD patients in a large population, we suggest that
LU should be considered, as proposed by Sedghizadeh [4],
“risk indicator” for CD rather than a “risk factor.” Hence,
he presence of oral aphthae should not be underestimated,
ut should be considered a potential marker of underly-ng disease, above all if a patient has a positive personal
nd/or family clinical history. Consequently, serum CD mark-
rs (anti-endomysial and anti-transglutaminase antibodies)
hould also be assayed in oligosymptomatic or asymptomatic
ubjects showing ALU. However, it must be remembered
hat recurrent aphthous stomatitis can also be associated
ith Behc¸et’s disease and other inflammatory bowel diseases
13] and consequently the association between ALU and CD
annot be considered specific. Further studies will deter-
ine the positive predictive value of ALU presence in CD
iagnosis.
A final point worthy of note is that in the CD patients
uffering from ALU in our study who strictly adhered to
FD there was a significant improvement in ALU history
year after commencement of GFD, whereas no improve-
ent was observed in the CD patients who did not adhere tothat these lesions disappeared or signiﬁ-
cantly improved only in CD patients who
adhered to a gluten-free diet.
G. Campisi et al. / Digestive and Live
Research agenda
• Studies to evaluate the positive and negative
predictive value of mouth ulcers presence in
CD diagnosis are needed.
• The pathogenesis of mouth ulcers in CD
should be evaluated in future studies taking
into account both immunological and nutri-
tional parameters.
• Other oral signs and manifestations should
be considered to evaluate whether the pres-
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[ence of oral lesions in general could improve
diagnostic accuracy in CD diagnosis.
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